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Abstract 
 
This paper investigates whether there is convergence in Total Factor Productivity towards the 
technological frontier at the establishment level.  We find convergence to the frontier is 
statistically and quantitatively important, suggesting the existence of technology spillovers.  
Foreign multinationals make up a significant proportion of establishments at the 
technological frontier, and therefore make a contribution to productivity growth through 
technology transfer.  We also find evidence that increased foreign presence within an industry 
raises the speed of convergence to the technological frontier. 
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Table 1: Productivity growth and distance to the technological frontier 
Sector Annual 
average share 
employment 
% 
Annual average 
labour 
productivity 
growth  
1980–1992 % 
Annual 
average 
 TFP growth 
1980-1992 % 
Annual 
average 
 TFP growth 
1980-1988 % 
Mean productivity 
non-frontier 
establishment 
Index, frontier 
=100 
22 metal manufacturing 2.5 2.1 -0.3 1.4 67.1 
23 extraction of minerals n.e.s. 0.1 1.8 -2.6 0.3 52.3 
24 non-metallic mineral products 6.1 2.3 -0.4 1.5 62.2 
25 + 26 chemicals and man-made fibres 6.6 2.6 -0.2 1.7 66.4 
31 metal goods n.e.s. 5.9 2.8 0.3 1.4 67.4 
32 mechanical engineering 9.8 2.5 -0.1 0.7 62.3 
33 office machinery and data 
processing equipment 
0.3 -0.4 -2.6 -1.8 52.2 
34 electrical and electronic engineering 14.1 2.8 -0.6 0.4 66.0 
35 motor vehicles and parts 6.4 3.9 0.8 1.3 65.4 
36 other transport equipment 4.5 3.9 -1.6 -0.5 58.1 
37 instrument engineering 0.4 3.9 0.1 0.8 76.5 
41 + 42 food, drink and tobacco 14.9 2.3 -0.7 0.1 66.9 
43 textiles 6.4 1.8 0.8 1.9 57.5 
44 leather and leather goods 0.2 3.7 0.0 0.4 70.4 
45 footwear and clothing 6.8 1.9 0.1 1.0 61.2 
47 paper, paper products and publishing 7.0 3.8 0.6 1.9 54.7 
48 rubber and plastics 4.9 2.8 0.1 1.2 66.5 
49 + 46 other manufacturing, timber  3.3 1.4 -0.4 1.0 67.1 
All manufacturing 100.0 2.7 -0.2 0.9 63.5 
Notes: 2-digit industry codes based on the sic80 classification. Means are across observations in sample of domestic establishments with at least five consecutive 
observations, 1980-1992 unless otherwise stated. Columns 2-4 are weighted by the inverse of the sampling probability and employment.   
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Table 2: Technological frontier and foreign-owned establishments 
Sector Advancement of the frontier 
Mean ln
*F
j
F
j
A
A
 
% times frontier 
is foreign 
% employment in 
foreign 
establishments 
22 metal manufacturing 0.086 42.9 17.7 
23 extraction of minerals n.e.s. 0.000 0.0    0.9 
24 non-metallic mineral products 0.039 20.8 7.2 
25 + 26 chemicals and man-made fibres 0.058 33.9 34.7 
31 metal goods n.e.s. 0.018 18.1 12.9 
32 mechanical engineering 0.057 24.6 21.1 
33 office machinery and data processing equipment 0.043 38.1 47.3 
34 electrical and electronic engineering 0.022 22.8 21.2 
35 motor vehicles and parts 0.012 10.0 15.4 
36 other transport equipment 0.023 12.3 4.7 
37 instrument engineering 0.040 25.0 28.9 
41 + 42 food, drink and tobacco 0.021 13.6 10.4 
43 textiles 0.003 5.3 5.9 
44 leather and leather goods 0.000 0.0    1.1 
45 footwear and clothing 0.009 6.6 3.9 
47 paper, paper products and publishing 0.038 18.3 18.8 
48 rubber and plastics 0.036 32.6 22.2 
49 + 46 other manufacturing, timber  0.001 3.2 9.2 
All manufacturing 0.031 18.9 15.9 
Notes: 2-digit industry codes based on the sic80 classification. All columns are means across 4-digit industry years, 1980-1992. The first column shows the 
extent to which foreign-owned establishments advance the frontier beyond the highest productivity domestic-owned establishment. When the frontier is a 
domestic-owned establishment it is set to zero. 
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Table 3: Basic catch-up model 
dep var: ijtTFP∆   
(domestic firms only) 
(1) (2) (3) (4) (5) 
Obs 43,989 43,989 29,549 39,982 43,989 
      
FjtTFP∆  0.040 0.062 0.077  0.077 
 (0.016) (0.015) (0.031)   
1−ijtTFPGAP  0.135 0.224 0.229  0.262 
 (0.013) (0.021) (0.089)   
FjtTFP3∆  
- -  0.156  
    (0.015)  
13 −ijtTFPGAP  
- -  0.363  
    (0.013)  
      
Control function in regression - - 0.005 -  
   (0.082)   
Significance of instruments in reduced form 
F-statistics (P-value) - - 
642.96 
(0.00) - 
 
R2 of reduced form - - 0.764 -  
Year dummies yes yes yes yes yes 
Within groups  yes yes yes yes 
Note: Regressions are estimated on all non-frontier domestic establishments for 1980-1992. All columns are weighted by inverse of sampling probability and 
employment. Standard errors in brackets are clustered at 4-digit industry. FjtTFP∆  is tfp growth in the frontier. 1−ijtTFPGAP is tfp relative to frontier in the 
previous period. FjtTFP3∆  is tfp growth in the frontier – measured as the average growth in TFP over the three establishments with the highest measured TFP. 
13 −ijtTFPGAP is tfp relative to frontier in period t-1where the frontier is measured as the average over the three establishments with the highest measured TFP 
within 4-digit industry year.  Instruments in column 3 are TFPGAP t-2, t-3. Column (5) reports the median of the coefficients from 2-digit industry level 
regressions. 
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Table 4: Catch-up and foreign presence 
dep var: irjtTFP∆   
(domestic firms only) 
(1) (2) (3) (4) 
Obs 43,989 43,989 43,989 36,796 
     
FjtTFP∆  
- 0.063 0.064 0.063 
  (0.014) (0.014) (0.018) 
1−ijtTFPGAP  
- 0.224 0.202 0.208 
  (0.021) (0.021) (0.026) 
1−jtFo  0.058 0.083 0.012 -0.486 
 (0.030) (0.041) (0.051) (0.421) 
*1−ijtTFPGAP 1−jtFo   
- - 0.186 0.151 
   (0.077) (0.082) 
     
Control function in regression    0.524 
    (0.442) 
Significance of instruments in reduced form 
F-statistics (P-value) 
   37.76 
(0.00) 
R2 of reduced form    0.909 
Year dummies yes yes yes yes 
Within groups yes yes yes yes 
Note: Regressions are estimated on all non-frontier domestic establishments for 1980-1992. All columns are weighted by inverse of sampling probability and 
employment. Standard errors in brackets are clustered at 4-digit industry. 1−jtFo  is the proportion of employment in the 4-digit industry in the previous year that 
was in foreign-owned firms. FjtTFP∆  is tfp growth in the frontier. 1−ijtTFPGAP is tfp relative to frontier in the previous period. FjtTFP3∆  is tfp growth in the 
frontier – measured as the average growth in TFP over the three establishments with the highest measured TFP. 13 −ijtTFPGAP is tfp relative to frontier in 
period t-1where the frontier is measured as the average over the three establishments with the highest measured TFP within 4-digit industry year.  Instruments in 
the final column are described in the main text.
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Table 5: Impact of foreign establishments on productivity convergence, by industry 
Sector Advancing the frontier 
 % of total convergence 
Raising the speed of catch-up 
% of total convergence 
Total % 
22 metal manufacturing 27.4 9.2 36.6 
23 extraction of minerals n.e.s. 0 1.4 1.4 
24 non-metallic mineral products 14.0 6.0 20.0 
25 + 26 chemicals and man-made fibres 22.1 20.6 42.7 
31 metal goods n.e.s. 3.2 7.2 10.4 
32 mechanical engineering 13.1 13.6 26.7 
33 office machinery and data processing equipment 3.6 28.4 32.0 
34 electrical and electronic engineering 5.9 12.8 18.7 
35 motor vehicles and parts 4.8 17.0 21.9 
36 other transport equipment 12.5 3.0 15.5 
37 instrument engineering 36.0 18.3 54.3 
41 + 42 food, drink and tobacco 8.3 5.7 13.9 
43 textiles 0.4 2.8 3.2 
44 leather and leather goods 0 1.1 1.1 
45 footwear and clothing 1.8 2.7 4.5 
47 paper, paper products and publishing 7.1 13.0 20.1 
48 rubber and plastics 10.6 13.1 23.7 
49 + 46 other manufacturing, timber 0.2 2.8 3.0 
Total manufacturing 8.7 9.7 18.4 
 Note: Column 1 shows 
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Calculated using 186.0,2.0 21 == δδ , using employment and sampling probability weights, and both expressed as percentages. 
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